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BIOLOGICAL WEED MANAGEMENT 
Robert Hartzler, 
Associate Professor, Weed Science 
Iowa State University 
The classical definition of biological control has referred to the use of natural 
enemies (whether introduced or otherwise manipulated) to control a pest organism, 
whether it be an insect, disease, or weed. In recent years the concept has been 
expanded to include other forms of non-chemical control that are based on biology. 
There have been several dramatic success stories involving biological control of 
weeds in the past, and this is one potential means of reducing our dependency 
upon synthetic chemicals for weed control. This paper wtll provide a brief overview 
of some of the areas of interest and their potential areas of benefit. 
Natural enemies 
All plants, including weeds, have natural enemies that can significantly 
influence the population and spread of the species. Proponents of biological control 
are encouraged by the fact that 19 of the worst 29 weeds on U.S. cropland are 
introduced species. One reason for the successful spread of these weeds might be 
the lack of natural predators in their new home. A great deal of the research in 
biological control involves inveStigating the natural enemies of weeds in the country 
of their origin. At present, over 70 species are under study for control by biological 
means. 
There are several factors which must be considered before introducing an 
insect or plant pathogen as a biological control agent. The closer a weed is related 
to plants of economic value, the more difficult it becomes to find host-specific 
natural enemies that will not attack valued species. The likelihood for finding 
effective natural enemies is probably greatest for weeds gtowtng in non-cultivated 
areas. In crop areas. quick and effective weed control is 
required. Most cases involving the introduction of natural enemies have required 3 
to 10 years to achieve control. In addition. the cultural practices used in crop 
production might disrupt the life-cycle of the biocontrol organism. A better 
opportunity for controlling weeds with natural enemies exists in areas of low-
disturbance, such as roadside rights-of-way and pastures. 
Limited success in controlling musk thistle has been obtained in Missouri 
and Virginia through the introduction of a weevil which feeds on the thistle's flower 
head, therefore preventing seed production. Releases of the weevil were made in 
Iowa in the mid-70s, but no permanent populations were established. Efforts to 
establish the weevil are still continuing. 
Research projects are currently underway in Iowa and several other states to 
evaluate the potential of a plant pathogen for controlling multiflora rose. Symptoms 
of rose rosette disease include a mosaic pattern on new leaves. witches' brooms and 
stunting of new growth. Diseased plants have been found in Iowa and several 
states east of the Mississippi. The organism has been found to be highly effective in 
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killing multiflora rose plants in the greenhouse, but lack of vectors, such as mites 
or aphids, seem to limit the spread of rose rosette disease in the field. A potentially 
major holdup for future development of this disease as a control agent is that 
several cultivated varieties of roses are also susceptible to the pathogen. 
Mycoherbicides 
All weeds, whether native to the U.S. or introduced, are suscepfible to a 
variety of diseases. However, under the majority of envtromnental or cultural 
conditions, these diseases are· not present at sufficient numbers to regulate the 
weed populations. In certain situations, it may be able to introduce the pathogen 
the same way as a postemergence herbicide is applied. A mycoherbicide utilizes a 
plant pathogen to control a weed species: however, it differs from the classical 
biological control concept in that the natural enemy does not become permanently 
established and must be reintroduced every year. Most people are familiar with the 
use of Bacillus thuringiensis (1311 for controlling insects: mycoherbicides utilize the 
same approc;tch for pest control. 
There are several important considerations for the development of effective 
mycoherbicides. Mycoherbicides are very specific and control only one weed 
species, thus the target weed 
must cause sufficient economic damage to warrant treatment by itself. Techniques 
must be developed to mass-produce the pathogen, and it needs to be formulated 
into a product which has good shelf-life and spray properties. Finally, the pathogen 
must be sufficiently virulent to control the weed under a variety of weather 
conditions. 
Two mycoherbictdes have been successfully introduced into the marketplace 
- DeVine and CollegoTM. DeVine is a Phytophtora species marketed for controlling 
milkweed vine in citrus orchards. CollegoTM is a fungus used for controlling 
north em jointvetch in rice and soybeans. Researchers have investigated the 
potential of using a Fusarium species for controlling velvetleaf. If their labors pay 
off, the use of mycoherbicides could become important in Iowa com and soybean 
production. 
Allelopathy 
Allelopathy is defined as the production of chemicals by living or decaying 
plant tissue which interferes with the growth of a neighboring plant. The classic 
example of this phenomenon is the production of juglone by black walnut trees. 
Much ofthe 
research in this area has investigated the negative effects of allelopathic compounds 
produced by weeds on crop growth: however, some scientists believe we may be able 
to exploit this process for the crop's benefit. 
In recent years, scientists have screened crop germplasms for allelopathic 
types. Superior weed suppressing cultivars have been selected for cucumber, oats, 
sunflowers, and soybeans. However, in field studies. control or suppression of 
weeds by these allelopathic varieties has been inconsistent. 
Cover crops 
The use of a cover crop to suppress weed growth is another form of 
biological weed management. Rye has successfully been used as a cover crop in 
no-Ull corn production in the mid-Atlantic region for many years. The rye is 
planted to help reduce 
erosion during the winter and spring months, and also to help reduce weed 
problems. Reductions in weed growth in a rye cover have been attiibuted both to 
the physical mulching effect of the straw and also to the release of allelopathic 
chemicals. Double-cropped soybeans following winter grains often require less 
herbicide than full season beans, partially due to the weed smothering benefits of 
straw. 
Another form of cover crop use is the concept of a living mulch. Rather than 
planting into the residue of a dead cover crop, the crop species is planted directly 
into an established living mulch. The key to this system is finding a living mulch 
species which is competitive enough to suppress weed growth without reducing 
crop yields. Researchers in New Jersey have had success planting corn directly 
into subterranean clover. Subterranean clover is a winter annual which dies off in 
the spring shortly after corn planting, but the mulch left on the soil surface is thick 
enough to control most weeds. The clover produces sufficient seed to continually 
reinfest the field each fall. Researchers at Penn State have taken a different 
approach and utilize a perennial species. crown vetch, as the living mulch. Crown 
vetch is too competitive with corn to be left unchecked, and must be suppressed 
with herbicides in order to prevent it from reducing corn yields. Cover crops have 
been used successfully in areas of the country with more rainfall than Iowa. A 
potential problem for this part of the country' is the depletion of soil moisture 
resetves by the cover crop. 
Summary 
At this time, biological weed control is not an Important component of weed 
management strategies in Iowa. Projects investigating the use of natural enemies of 
musk thistle and multiflora rose may have an economic, impact in the near future . 
Payoffs from other forms of biological control are probably further down the road. 
To be successful, biological control strategies must be integrated into the total crop 
management system. Their adoption may help growers reduce the.ir dependency on 
herbicides, but it is unlikely that they will be a complete replacement for these crop 
protection chemicals. 
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